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Aim: The effluent discharged from sugarcane molasses based distilleries 
causes environmental pollution due to its large volume and dark brown 
colour. The effluents also acifidys soils and causes harmful effects on 
agriculture crops. The objective of this work was the decolourization of 
molasses waste water from Doiwala sugar industry, Dehradun was done 
using different microbial consortiums. Methodology and Results: The 
microbial strains used in this study were obtained from IMTECH, Chandigarh. 
They were designated as A is E. coli, B is Pseudomonas aeruginosa, C is 
Staphylococcus aureus, D is Serritia odoriferae, E is Proteus vulgaris and F is 
Candida albicans. A total of six combinations were prepared using these 
strains i.e A+B, C+D, E+F, A+B+C, D+E+F and A+B+C+D+E+F. These 
consortiums were subjected to decolorization experiment of molasses 
waste water from Doiwala Sugar Factory, Dehradun, India at regular time 
interval by measuring the optical density. It was observed that at 7th day 
incubation in each case all consortiums showed maximum decolorization 
after which the percentage of decolorization was stable. It was also 
observed that the bacterial consortiums showed higher decolorization than 
the mixture of bacteria and fungi. Consortium C+D showed highest 
decolorization i.e. 89%. Conclusion, significance and impact study: it is 
recommended that industry should work with this consortium for 
decolorization of molasses containing wastewater to solve this 
environmental problem. 
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Molasses is one of the by-products of sugar-cane production and is used in various fermentation 
processes for bio-fertilizer production and feed for domestic animals (Dahiya et al., 2001). 
However wastewater from molasses processing contains an extremely high Chemical Oxygen 
demand and Biochemical Oxygen demand levels, as well as a low pH and strong dark brown 
colour. After conventional biological treatment most of organic load is removed but never less 
the dark brown colour still persists and it can even increase due to re-polymerization of coloured 
compounds. The major coloured compounds are melanoidins, which are the product of the 
Maillard reaction between sugar and amino acids produced upon heating (Pena et al., 2003) 
Melanoidins discharged into a water resource system, prevent the penetration of sunlight 
and affect the photosynthetic activity of aquatic plants that causes eutrophication. This will create 
anaerobic condition and kill most of the aerobic aquatic fauna (Bernerdo et al., 1997, 
Raghukumar et al., 2004). This adversely affects many aquatic plants and animals. Its disposal in 
soil is equally detrimental, causing inhibition of seed germination and depletion of vegetation by 
acidified soil (Raghukumar et al., 2004) 
Decolourization of molasses waste water has been attempted but with limited success so far 
(Dahiya et al., 2001). Treatment processes such as, chemical adsorption, chemical precipitation, 
flocculation treatment, physio-chemical treatment such as ozonization and activated carbon 
adsorption have been used for removal of melanoidins from treated waste water. However, these 
processes still have disadvantages due to the high operation cost, high consumption of chemical 
agents, fluctuation of colour removal agency, high volume of solid waste produced, formation of 
hazardous by-products and intensive energy requirements. 
There are a good number of reports showing the role of fungi in the decolourization of 
melanoidins by adsorption to mycelia as well as the of lignolytic enzymes (Watanabe et al., 1982). 
However long growth cycle and spore formation limit the performance of the fungal system. In 
contrast bacterial decolourization is usually faster but may require mixed cultures to decolourize 
of molasses containing waste water by combined metabolic modes of bacterial strains (Adikane 
et al., 2006; Kumar and Chandra, 2006; Jiranuntipon et al., 2008). The mixed culture of Bacillus 
sp. exhibited a two to four fold increase in melanoidin decolourization over that showed by any 
individual Bacillus isolates (Kumar and Chandra, 2006). The aim of the present study was the 
decolourization of molasses waste water from Doiwala sugar factory, Dehradun was done using 
DOI : 10.25105/urbanenvirotech.v4i1.8000   
Decolorization of Distillery Effluent Waste by Microbial Consortium 
Singh, Singh 
p-ISSN 2579-9150; e-ISSN 2579-9207, Volume 4, Number 1, page 1-10, October 2020 
Accredited SINTA 2 by Ministry of Research, Technology, and                                        
Higher Education of The Republic of Indonesia No. 23/E/KPT/2019 on August 8th, 2019 from                       
October 1st, 2018 to September 30th, 2023 
 
3 
different microbial consortiums. 
 
2. RESEARCH METHODOLOGY 
 
2.1 Collection of Molasses Wastewater 
 
Molasses wastewater was collected from Doiwala Sugar Factory, Dehradun. The effluent sample 
was stored at 4oC away from sunlight. 
 
2.2 Screening of Molasses Decolorizing Microbes 
 
Different known microbial strains were taken from, Institute of Microbial Technology, Chandigarh 
(IMTECH). In order to enrich decolourizing microorganisms, Details of these microorganisms are 
as provided in Table 1. 
 




Name of the Culture 
Zone Diameter of 
Decolorization (Cm) 
1. E.coli (MTCC 614) 2.2 
2. Serritia  odoriferae (MTCC1889) 2.3 
3. Pseudomonas aeruginosa (MTCC 2453) 2.0 
4. Candida albicans (MTCC 3017) 2.0 
5. Proteus vulgaris (MTCC  7299) 1.2 
6. Staphylococcus  aureus (MTCC 3160) 1.8 
7. Bacillus subtilis (MTCC 441) Nil 
8. Klebsiella  pneumonie (MTCC 4030) Nil 
 
2.3 Enrichment of Organisms 
 
5.0 ml of each sample were transferred into 50 ml of Luria broth (LB) in Erlenmeyer flask and 
cultivated at 30oC on a rotary shaker at 200 rpm for 24 hours. 
 
2.4 Primary Screening using Individual Strains 
 
The enriched microbial strains were loaded into holes drilled with a cork-boarer on Modified 
Molasses Waste Water agar plates having 0.2% K2HPO4, 0.1% KH2PO4, 0.01% MgSO4.12H2O, 
0.5% glucose and 0.1% yeast extract with 20 % centrifuged (10,000 rpm for 10 min) distillery 
spentwash in sterile distilled water. Sterile Luria broth (LB) was taken as control. Decolourization 
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was observed by formation of clear zones around the wells after 48 hours incubation at room 
temperature in aerobic condition (Kumar et al., 1998) 
 
2.5 Primary Screening using Consortium 
 
A total of six random combinations were made by using microorganisms those showed clear zone 
in primary screening. They were designated as A is E. coli, B is Pseudomonas aeruginosa, C is 
Staphylococcus aureus, D is Serritia odoriferae, E is Proteus vulgaris and F is Candida albicans. The 
consortium was prepared by adding 6% inoculum into the tested sample using these 
combinations. A+B, C+D, E+F, A+B+C, D+E+F and A+B+C+D+E+F. The consortium was loaded into 
holes, drilled with a cork-boarer on Modified Molasses Waste water agar plates. Sterile LB 
medium was taken as control. Decolourization was observed by a clear zone, appeared around 
the wells after 48 hours incubation in aerobic condition. 
 
2.6 Decolorization of Molasses Waste Water using Consortium 
 
2.6.1 Inoculum Preparation  
 
Cell suspension was prepared by inoculating 1.0 ml of 24 h grown culture in 50 ml LB broth and 
incubating at 37oC for 24 h to achieve active exponential phase of culture transferred into the 
flask and incubated in static condition (Tiwari et al., 2012). 
 
2.6.2 Secondary Screening 
 
Microbial combinations were cultured in the Erlenmeyer flask containing modified molasses 
waste water media at 30OC on 200 rpm. Then the cultures were centrifuged at 10000 rpm at             
4oC. The supernatant was taken for determination of de-colourization by measuring the optical 
density at 475 n.m by spectrophotometer (Tiwari and Gaur, 2014) uninoculated medium was 
used as control. The entire assay was performed in triplicate. The decolourization efficiency of 
isolates was calculated by: 
 
 𝐷𝑒𝑐𝑜𝑙𝑜𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 (%)  =  (𝐼 − 𝐹)/𝐼 (1) 
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I  =  Initial absorbance (control) 
F  =  Absorbance of decolorized medium broth 
 
3. RESULTS AND DISCUSSION 
 
To increase the added value of reject coal is not only done by changing composition but it also 
must meet the requirements of specifications to utilize. Therefore, it is necessary firstly to know 
the characteristics of each raw material before the mixing process between coal and biomass. 
 
3.1 Primary Screening through Individual Microorganisms 
 
In primary screening, six microorganisms showed positive result. They showed a clear zones in 
modified molasses waste water medium agar plate. The highest zone of decolorization was 
shown by S odoriferae followed by E. coli, P. aeruginosa, C. albicans, S. aureus and P. vulgaris. No 
zones were obtained in case of B. subtilis and K. pneumonie (Table 2). 
 
Table 2  Primary screening on modified molasses waste (mm) agar medium  




Name of The Culture 
Zone Diameter of 
Decolorization 
(Cm) 
1. E.coli (MTCC 614) 2.2 
2. Serritia  odoriferae (MTCC1889) 2.3 
3. Pseudomonas aeruginosa (MTCC 2453) 2.0 
4. Candida albicans (MTCC 3017) 2.0 
5. Proteus vulgaris (MTCC  7299) 1.2 
6. Staphylococcus  aureus (MTCC 3160) 1.8 
7. Bacillus subtilis (MTCC 441) Nil 
8. Klebsiella  pneumonie (MTCC 4030) Nil 
 
3.2 Primary Screening using Consortium 
 
The microbial consortium showed higher diameter of clear zones around the well in Modified 
Molasses agar plates than the individual microorganisms (Table 3). It was also observed that C+D 
consortium showed highest zone diameter i.e. 89%.  
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Table 3  Primary screening on modified molasses waste (mm) agar medium  
 using consortium 
 
No Consortium 
Zone Diameter of 
Decolorization (cm) 
1.  A+B 2.2 
2.  C+D 2.8 
3.  E+F 2.2 
4.  A+B+C 2.3 
5.  D+E+F 2.4 
6.  A+B+C+D+E+F 2.3 
A=E.coli, B=Pseudomonas aeruginosa, C=Staphylococcus aureus,  
D=Serritia odoriferae, E=Proteus vulgaris, F=Candida albicans 
 
The result of primary screening showed that six microorganisms were capable of decolorizing 
waste water under aerobic condition as observed by a clear zone on MM agar plates and 
consortium was prepared using these organisms for further experiments. Degradation processes 
in the environment are generally carried out by a consortium of microbes rather than by one type 
of microbes alone (Singh et al., 2016) The results from this study showed that combination of 
microbial strains showed higher decolorization than the individual microbial strains. Similar result 
was also observed by Jiranuntipon et al., (2009) who reported that bacteria, especially pure 
culture, displayed a limited capability to decolourize melanoidins because the toxicity of 
metabolites which were formed and accumulated during decolourization. Therefore, the 
application of bacterial consortium might be a more promising strategy for decolourization of 
molasses wastewater by biological treatment since each bacterial member of consortium might 
have different metabolic activities leading to effective decolourization against a broad spectrum 
of structurally diverse melanoidins. 
In the current study we selected modified molasses agar because the media contains nitrogen 
source as peptone and carbon sources as glucose, which regulate the decolorizing activity. Kumar 
and Chandra (2006) have also found that the addition of 1% glucose as a supplementary of carbon 
source was necessary for the decolorization of the modified glucose peptone yeast medium 
containing melanoidins (10% v/v) by Bacillus thuringiensis, Bacillus brevis, and Bacillus sp. up to 
22%, 27.40%, and 27.40%, respectively. 
A similar finding was observed by Sirianuntapiboon et al., (2004) that acetogenic bacterium 
strain no. BP103 could also decolourize 73.50% of molasses pigments (A475 = 3.5) in molasses 
wastewater medium supplemented with glucose, yeast extract, and basal mineral salts whereas 
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7 
the decolourization yields of this strain were dramatically decreased to only 9.75% in the absence 
of a nutrient supplement. Singh et al., 2007 reported that the presence of readily available carbon 
source is necessary for the growth and decolorization activity. In their study, decolorization 
(78.26%) activity was achieved at 2% glucose concentration with Phanerochaete chrysosporium 
followed by Bacillus sp. (83.35 and 81.10%) and minimum was recorded by using native microbial 
consortium (45.59% and 44.20%) respectively. They also reported that the decolorization activity 
of microorganism is also regulated by the nitrogen source present in basal medium. The 
inoculation of Phanerochaete chrysosporium in molasses spent wash                     (10% v/v) 
supplemented with peptone (0.5%) which is used as a nitrogen source resulted in about 68.30% 
reduction of decolorization which was higher than the value achieved by using Bacillus sp. 
(59.86%) and native. 
 
3.3 Decolorizaion of Molasses Waste Water by Measuring Optical Density at Regular 
Time Interval  
 
Minimum optical density was observed by C+D consortium  on seven day incubation followed by 
D+E+F, A+B+C+D+E+F, A+B+C, E+F and A+B (Table 4). 
 




















A+B 0.315 0.231 0.179 0.156 0.142 0.087 0.150 0.148 0.143 0.140 
C+D 0.357 0.318 0.268   0.253 0.243 0.127 0.051 0.042 0.040 0.040 
E+F 0.267 0.243 0.206 0.198 0.168 0.168 0.113 0.113 0.112 0.110 
A+B+C 0.343 0.317 0.305 0.300 0.300 0.197 0.109 0.098 0.095 0.100 
D+E+F 0.366 0.256 0.219 0.210 0.197 0.117 0.081 0.071 0.069 0.065 
A+B+C+D+E+F 0.301 0.255 0.250 0.248 0.201 0.168 0.100 0.084 0.080 0.081 
Control 0.381 0.368 0.247 0.365 0.440 0.360 0.368 0.304 0.360 0.240 
 
The highest decolorization was carried out by C+D consortium followed by D+E+F, 
A+B+C+D+E+F, A+B+C, E+F and A+B (Figure 1). 
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Figure 1 Percentage of decolorization of molasses waste water using different microbial combination 
 
 It was also observed that at 7th day, in each case the consortium shows maximum 
decolorization after that the percentage of decolorization was stable. In the present study the 
percentage of decolorization of tested sample treated with different consortium were increased 
with incubation time , because as the day of incubation increased, the growth of consortium were 
also increased, which controlled the decolorization. It was also observed that after the 7th day the 
percentage of decolorization was stable. Similar result were also observed by Jiranuntipon et al., 
(2009) who reported that A typical time course of molasses decolourization in Modified Molasses 
medium by a bacterial consortium under selected condition.  
In the current study we observed that the combination of pure bacterial culture showed 
higher decolorization than the mixture of bacteria and fungi. Consortium C+D (Staphyllococcus 
aureus and Serritia odoriferae) showed highest decolorization than the consortium E+F (Candida 
albicans and Proteus). The probable cause of this phenomenon was longer incubation period of 
fungi. Adikane et al., 2006; Kumar and Chandra, 2006; Jiranuntipon et al., 2008 have also reported 
that long growth cycle and spore formation limit the performance of the fungal system. In 
contrast bacterial decolourization is usually faster but it may require a mixed culture to 
decolourize molasses waste water by modes of combined metabolic actions of bacterial strains 
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The application of fungi to remove melanoidins in molasses wastewater is inconvenient due to 
their slow growth, spore production and infectivity. 
  
4. CONCLUSION  
Following are the relevant findings in the study are all consortium showed the maximum 
decolorization activity at the 7th day. So, we can say that   the maximum incubation of the all 
consortium was 7 day. So, it is very good opportunity to work with these consortiums for further 
purposes. The pure bacterial combination was effective than the fungal and bacterial 
combination. C+D consortium i.e. mixture of Staphylococcus aureus and Serritia odoriferae was 
best among all. 
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